Abstract. The coupling of different MHD waves is important for an understanding of laboratory, space, and solar plasmas. In this paper we investigate fast and Alfv6n mode coupling in the cold plasma limi.t. The medium is assumed to have an invariant direction (e.g., slab or axisymmetric models) and carries an arbitrary solenoidal background magnetic field. Wave fields are Fourier analysed with wave number k a in the invariant direction. The coupled linearised wave fields are then expanded in a power series (of ka) to yield a decoupled hierarchy of inhomogeneous wave equations. The higher order terms in the series represent wave coupling phenomena such as the resonant excitation of Alfv6n waves, and the damping of a magnetospheric cavity mode.
Introduction
The basic behaviour of many space plasma phenomena can be understood in terms of MHD waves. MHD wave phenomena has been retricted in one way or another to date: Some models are analytical, but employ highly idealised media which yield seperable solutions of ordinary differential equations. Other models use realistic magnetic geometries, but impose a time dependence e iwt [Inhester, 1986; Chen and Cowley, 1989; Mond et al., 1990] . The more general studies (with arbitrary timedependence and/or realistic magnetic field geometry) tend to be numerical [Allan et al., 1987; Inhester, 1987; Lee and Lysak, 1991] .
One direction in which it would be desirable to develop modelling would be to consider time-dependent solutions of the cold plasma equations in general curl-free magnetic fields analytically. Such a calculation is presented briefly in the letter. Naturally, we must impose some simplifications to achieve this goal: We require that the medium is invariant in one direction perpendicular to the background magnetic field (say,/•) and that all perturbations have an 
Decoupled Hierarchy of Equations
The highly coupled system of equations (1) and (2) (7) and (10)) to a variety of fast waves [Wright, 1992b] , and will also consider the damping of cavity modes in realistic geometries [Wright, 1992a] .
